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ABSTRACT 



Interface circuitry (24) is provided which automatically 
detects which of two types of microprocessor is con- 
nected to the interface and configures the interface 
accordingly. A "type" flip-flop (36, 38) is initially set to 
expect a first type of microprocessor (10) and the inter- 
face is configured to expect a read and a write strobe. 
When a write cycle is performed by a second type (14) 
of microprocessor, the "type" flip-flop changes state 
and reconfigures the interface to expect a data strobe 
and a read/write indicator signal. 

10 Claims, 2 Drawing Sheets 
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FIGS. 3(a) and 3(b) are timing diagrams illustrating 
UNIVERSAL MICROPROCESSOR INTERFACE the operation of the universal interface circuit of FIG. 
CIRCUIT 2. 



CROSS-REFERENCE TO RELATED, 5 
COPENDING APPLICATION 

A related, copending application of particular interest 
to the instant application is U.S. Ser. No. 167,592, filed 
Mar. 14, 1988, on behalf of Bernard J. New and Phillip |0 
Freidin, entitled Bus Compatible Programmable Se- 
quence and assigned to the assignee of the instant appli- 
cation. 

FIELD OF THE INVENTION 

15 

This invention relates to digital interface circuitry, 
and more particularly, to an interface circuit which 
automatically detects the type of external microproces- 
sor present at the inteface and configures the interface 
to adapt to either of two type of microprocessors. 20 

BACKGROUND OF THE INVENTION 

Connection of a microprocessor to a peripheral cir- 
cuit is a common requirement. Because mircroproces- 
sors utilize various read and write timing signals at the 25 
interface to the peripheral circuit, customized interface 
circuitry has been required. A typical arrangement are 
microprocessors manufactured by the Intel Corporation 
which use a read strobe and a wirte strobe, while those 
manufactured by the Motorola Corporation use a data 30 
strobe and a read/write indicator. 

Peripheral devices are therefore directly compatible 
with one of the two standards. Additional ciruitry is 
needed to connect to a microprocessor employing the 
other standard. One solution to this restriction of de- 35 
vices is a Motorola "Motel" interface used on the Mo- 
torola MC146818 part. The "Motel" interface allows 
either microprocessor type to be connected to the part. 
However, this interface requires a 3 -wire interconnec- 
tion, including a separate timing signal. 

Thus the prior art has employed discrete and/or cus- 
tom integrated circuitry which lacks the flexibility to 
meet changing needs, because the timing signal is not 
always available. ^ 

SUMMARY OF THE INVENTION 

Interface circuitry is provided by the instant inven- 
tion which allows either Intel-type or Motorola-type 
microprocessors to be connected via two wires. No 30 
separate timing signal is needed by the interface cir- 
cuitry. The circuitry automatically detects which type 
of microprocessor is connected and reconfigures the 
interface to accommodate the microprocessor. 

A type flip-flop is initially set to a first type of micro- 55 
processor and the interface is appropriately configured 
to expect a read and a write strobe. When a write cycle 
is performed by a second type of microprocessor, the 
"type" flip-flop switches and reconfigures the interface 
to expect a data strobe and a read/write indicator sig- 60 
nal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(j) and X(b) illustrate connection of either a 
Type-I or a Type-II microprocessor to a circuit via the 65 
universal interface circuitry of the present invention. 

FIG. 2 is a logic diagram of a universal interface 
circuit according to the instant invention. 



DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

FIG. 1(a) illustrates interconnection of a Type-I mi- 
croprocessor 10 to a device 12 employing the universal 
interface of the present invention. FIG. 1(b) illustrates 
interconnection of a Type II micrprocessor 14 to the 
device 12. As shown in FIG. 1(a), Type I microproces- 
sor 10 employes a read (SB) signal conducted on a 
signal line 16 to a first terminal 17 of device 12 and a 
write (WR) signal conducted on a signal line IS to a 
second terminal 19 of device 12. A separate data bus 
(not shown) is employed to conduct data signals be- 
tween microprocessor 10 and device 12, as wilt be ap- 
preciated by those skilled in the art 

Thus the interconnection shown in FIG. 1(a) allows 
data to be transferred on the data bus from microproces- 
sor 10 to the device 12 upon assertion of a WR signal on 
line 18 and fr om d evice 12 to microprocessor 10 upon 
assertion of a KB signal on line 16. 

In the case of the interconnection shown in FIG. 1(b) 
Type-II microprocessor 14 employs a data-strobe (DS) 
signal conducted on a signal line 20 to the first terminal 
17 of device 12 and a read/write (RW) signal conducted 
on a signal line 22 to the second terminal 19 of device 
12. As in the situation illustrated in FIG. 1(a), a separate 
data bus (not shown) conducts data signals between 
microprocessor 14 and device 12. Upon assertion of the 
55 signal data will be transferred between microproces- 
sor 14 and device 12; the direction is established by the 
level of the R/W signal: at a first level transfer will be 
from microprocessor 14 to device 12, at a second level 
transfer will be from device 12 to micrprocessor 14. 

With reference now to FIG. 2, a logic diagram of an 
interface circuit 24 according to the instant invention 
will now be described. A first NAND gate 26 receives 
at a first complemented input terminal the signal applied 
to terminal 17 of device 12. This signal will be the RD 
signal or the DS signal according to whether a Type-I 
or a Type-II microprocessor is employed, respectively. 
The signal applied to terminal 17 is also conducted to a 
first complemented input terminal of an AND gate 28 
and AND gate 34. The signal applied to terminal 19 of 
device 12 is similarly conducted to a second comple- 
mented input of NAND gate 26 and a true input of 
AND gate 28, and to a first complemented input of 
AND gate 32 and a second compl emen ted input of 
AND gate 34. This signal will be the WR signal or the 
R/W signal depending on whether a Type-I or a Type- 
II microprocessor is employed, respectively. 

A chip select (C3) signal generated by the micro- 
processor is conducted to a third complemented input 
of NAND gate 26, to a second complemented input of 
AND gate 28, to a second complemented input of AND 
gate 32, and to a third complemented input of AND 
gate 34. A RESET signal also generated by the micro- 
processor is conducted to a first true input of NAND 
gate 26 and a first true input of a NAND gate 36. 

The signal generated by NAND gate is conducted to 
a first true input of a NAND gate 38. The signal gener- 
ated by NAND gate 36 is conducted to a second true 
input of NAND gate 38 and the signal generated by 
NAND gate 38 is conducted to a second true input of 
NAND gate 36. 
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The signal generated by NAND gate 36 is also con- trated in the lower portion of FIG. 3(<z) will be per- 

ducted to fourth complemented input of AND gate 34. formed as follows. The R/W signal 84 is initially 

And the signal generated by NAND gate 38 is con- brought HIGH 86. This signal is conducted to a true 

ducted to a third complemented input of AND gate 32. input of AND gate 28 and a complemented input of 

The signals genrated by AND gate 28 is the read 5 ANd gate 34. Accordingly, gate 34 is disabled. The SS 

(RD) signal to be used internally by device 12 to trans- signal 88 is subsequently brought LOW 90. This LOW 

fer data to the microprocessor on the data bus. The is applied to a complemented input of AND gate 28 

signals generated by AND gates 32 and 34 are applied which accordingly generates a HIGH signal which is a 

to the input terminals of an OR gate 42. OR gate 42 HIGH RD signal. 

generates therefrom a write (WR) signal to be used 10 i n a manner similar to that described for a Type-I 

internally by device 12 to transfer data from the micro- rea d operation, Both input signals to OR gate 42 are 

processor on the data bus. kept LOW throughout the read pictured in FIG. 3(a) 

With reference to the tuning diagram of FIG. 3, the accordingly the WR signal generated by OR gate 42 is 

operation of interface circuit 24 of the instant invention maintained LOW. 

will be described. FIG. 3 is a unitary figure illustrating 15 A Type-I and Type-II write, illustrated in FIG. 3(6) 
a read operation by either a Type-I or a Type-II micro- b accomplished analogously to that for the read opera- 
processor in FIG 3(a) and illustrating a write operation tions dcscribed above and, accordingly, will not be 
*y ' a Type-I or a Type-II rnicroprocessor in FIG further described. In either a Type-I or Type-II opera- 
m A RESET signal is initially applied to ^circuit 24 ^ the WR ^ generated by OR gate 42 will be- 
which causes NAND gate 36 to generate a HIGH sig- 20 come HIGH , while the RD signal generated by AND 
nal and accordingly causes NANd gate 38 to generate a 28 will be mainteained LOW. 
low signal. The cross-coupled NAND gate 36 will ac- ^ fa claimed ^ 

cordingly continue to generate a HIGH signal. NAND - A „ *. r i* — *• t . 

* *k j io « n- a u- i_ *i_ 1. An apparatus for alternatively connecting to at 

gates 36 and 38 comprise a flip-flop which monitors the , A * V7 e • . ^ ° - 

° e A j A j -\ a least one first type of microprocessor that generates first 

type of microprocessor connected to device 12. Ac- 25 , , . v . . i 

,. . , r - . . . . „ ^ and second timing signals of a first tvoe or to at least one 

cordingly, the type flip-flop is initially set to Type-I" ^ _ ^ ft . ^ y ^ ^ j 

unon reset second type of microprocessor that generates first and 

A Type-I microprocessor employs the write se- f 600 ?^ of , a second tyj^ and for produc- 
ouence illustrated in die upper portion of FIG. 3(6). The m « *** J*"* and RE ^ D ^signals m 
RD signal 60 applied to terminal 17 is brought HIGH 30 ""P 00 * *° ? Ithcr H* ^ ^ ™ 
62. Thereafter the WR signal 64 applied to terminal 19 6,1(1 tmun 8 wheremg the first and second 
is brought LOW 66. If, in fact, a Type-I microprocessor timing signals of the first type determine whether a read 
is connected at tenninals 17 and 19 the type flip-flop operation or awnte operation is to occur for the at least 
will remain in its type-I setting because reception of a one " m t VP c fo nucroprocessor and the first and second 
HIGH RD signal by NAND gate 26 will maintain its 35 timin « of lhe ^ d . etermine whether a 
output at HIGH even upon later reception of a LOW read operation of a write operation is to occur for the at 
WR signal. Since the KB signal is maintained HIGH leas ? one second microprocessor, the apparatus corn- 
throughout application of the LOW WR signal, the type prising: 

flip-flop does not change state. ^t means, responsive to the first and second tuning 

However, if a Type-II microprocessor is connected 40 signals of the first type, for producing the WRITE 

to device 12 at terminals 17 and 19, it will employ the Agnate and the READ data signals; 

write sequence illustrated in the lower portion of FIG. second means, responsive to the first and second 

3(b). The R/W signal 68 applied to terminal 17 will be timing signals of the second type, for producing the 

brought LOW 70 before the D5 signal 72 is brought v™** signals and the READ data signals; 

LOW 74. Accordingly, NAND gate 26 will generate a 45 indicating means, responsive to the first and the sec- 

LOW output causing type flip-flop to change to TYPE- ond timing signals of the first type or to the first 

II state, as one of the input signals applied to NAND m & tne second timing signals of the second type, 

gate 38 is now LOW. The type flip flop will not revert for indicating whether the first and second timing 

to Type-I state until reset occurs. signals are of the first type or of the second type; 

Once the type flip-flop has been properly set, the 50 and 

signals RD and WR generated by AND gate 28 and OR activating means, responsive to said indicating means, 

gate 42, respectively, will be generated as follows: A for activating either said first means or said second 

Type-I read operation is shown in the upper portion of means. 

FIG. 3(a). The WR signal 76 is initially brought HIGH 2. The apparatus of claim 1 wherein said first means 

78. Since type flip-flop has been set to its Type -I state, 55 and said second means share at least one logic gate in 

AND gate 34 is disabled. Accordingly, the WR signal is common. 

conducted to the true input of AND gate 28, and the 3. The apparatus of claim 1 wherein said means for 

complemented input of gate 32. Upon bringing 105 activating activates said first means in response to an 

signal 80 to a low 82 its reception at a complemented indication that the first and second timing signals are of 

input of gate 28 causes it to generate a HIGH which is 60 the first type and activates said second means in re- 

a HIGH RD signal. Since the HIGH WR signal is ap- spouse to an indication that the first and second timing 

plied to a complemented input of AND gate 32, AND signals are of the second type. 

gate 32 remains generating a LOW. Accordingly, both 4. The apparatus of claim 1 wherein said means for 

signals received by OR gate 42 remain LOW and no activating includes storage means for storing signals 

WR signal is generated. 65 that can activate either said first means or said second 

However, in the case where type flip-flop has been means, 

set to its type-II state, ANd gate 34 is enabled and AND 5. The apparatus of claim I, wherein said means for 

gate 32 is disabled. Accordingly, the Type-II read illus- activating includes at least one flip-flop that can switch 
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between a first state and a second state in response to 
said means for indicating. 

6. The apparatus of claim 1, wherein: 

said means for indicating provides an indication sig- 
nal that indicates whether the first and second 5 
timing signals are of the first type or of the second 
type; and 

said means for activating includes at least one flip- 
flop that can switch between a first state and a 
second state in response to the indication signal. 10 

7. The apparatus of claim 1, wherein said second 
timing signal of the first type and said second timing 
signal of the second type share one gate to generate said 
READ data signals. 

8. An apparatus for alternatively connecting to at 15 
least one first type of microprocessor that generates first 
and second timing signals of a first type or to at least one 
second type of microprocesor that generates first and 
second timing signals of a second type and for produc- 
ing WRITE data signals and READ data signals in 
response to either the first type or the second type of 
first and second timing signals, wherein the first and 
second timing signals of the first type determine 
whether a read operation or a write operation is to ^ 
occur for the at least one first type of microprocessor 
and the first and second timing signals of the second 
type determine whether a read operation or a write 
operation is to occur for the at least one second micro* 
processor, the apparatus comprising: 3Q 

first means, responsive to the first and second timing 
signals of the first type, for producing the WRITE 
data signals and the READ data signals; 

second means, responsive to the first and second 
tuning signals of the second type, for producing the 35 
WRITE data signals and the READ data signals; 

indicating means, responsive to the first and the sec- 
ond timing signals of the first type or to the first 
and the second timing signals of the second type, 
for indicating whether the first and second timing 40 
signals are of the first type or of the second type; 
and 

activating means including at least one flip-flop that 
can switch between a first state and a second state 
in response to said indicating means; 45 

wherein said first means produces the WRITE data 
signals and the READ data signals when said at 
least one flip-flop is in the first state; and 

wherein said second means produces the WRITE 
data signals and the READ data signals when said so 
at least one flip-flop is in the second state. 

9. A method for producing WRITE data signals and 
READ data signals in response to either first and sec- 
ond timing signals of a first type generated by a first 
type of microprocessor or in response to first and sec- 55 
ond timing signals of a second type generated by a 
second type of microprocessor, wherein the first and 
second timing signals of the first type determine 
whether a read operation or a write operation is to 
occur for the at least one first type of microprocessor 60 
and the first and second timing signals of the second 
type determined whether a read operation or a write 



operation is to occur for the at least one second mirco- 
prccessor, the method comprising the steps of: 
providing at least one logic signal in a first logical 
state; 

generating an indicating signal in response to first and 
second timing signals of the first type or first and 
second timing signals of the second type; 
performing either a step of maintaining the state of 
the at least one logical signal in the first logical 
state in response to the receipt of first and second 
timing signals of the first type or a step of changing 
the state of the at least one logic signal to a second 
logical state in response to the receipt of first and 
second timing signals of the second type, according 
to the indicating signal; 
alternatively receiving first and second timing signals 
of the first type or first and second timing signals of 
the second type; 
producing the WRITE data signals and the READ 
data signals from the received signals using first 
means for producing when the at least one logic 
signal is in the first logical state; and 
producing the WRITE data signal and the READ 
data signals from received signals using second 
means for producing when the at least one logic 
signal is in the second logical state. 
10. A method for producing WRITE data signals and 
READ data signals in response to either first and sec- 
ond timing signals of a first type generated by a first 
type of microprocessor or in response to first and sec- 
ond timing signals of a second type generated by a 
second type of microprocessor, wherein the first and 
second timing signals of the first type determine 
whether a read operation or a write operation is to 
occur for the at least one first type of microprocessor 
and the first and second timing signals of the second 
type determine whether a read operation or a write 
operation is to occur for the at least one second mirco- 
processor, the method comprising the steps of: 
providing a flip-flop in a first logical state; 
generating an indicating signal in response to first and 
second timing signals of the first type or first and 
second timing signals to the second type; 
performing either a step of maintaining the state of 
the flip-flop in the first logical state in response to 
the receipt of first and second timing signals of the 
first type or a step of changing the state of the 
flip-flop to a second logical state in response to the 
receipt of initial first and second timing signals of 
the second type, according to the indicating signal; 
alternatively receiving first and second timing signals 
of the first type or first and second timing signals of 
the second type; 
producing the WRITE data signals and the READ 
data signals from the received signals using first 
means for producing when the flip-flop is in the 
first logical state; and 
producing the WRITE date signals and the READ 
data signals from the received signals using second 
means for producing when the flip-flop is in the 
second logical state. 
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